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(54) MANUFACTURE OF LIQUID CRYSTAL DISPLAY SUBSTRATE 

(57)Abstract: 

PURPOSE: To secure the excellent 
performance of a driving circuit unit in the 
manufacture of LCD substrate for forming a 
driving circuit unit on a non-crystal 
semiconductor film, which is formed on a glass 
substrate. 

CONSTITUTION: A non-crystal silicone film 2 
is formed on a glass substrate 1 by the 
pressure reduction CVD or the like, and this 
non-crystal silicone film 2 is irradiated with 
pulse of laser beam into an island-shape 
pattern by a laser irradiating unit 3, and the 
irradiated area is polycrystallized. In this case, 
after the irradiation at an energy less than the 
irradiation energy required for 
polycrystallization per each area, irradiation at 

the required energy is performed. Thereafter, film forming treatment and etching 
are repeated in the irradiated area to form a driving circuit unit, which consists 
of semiconductor elements, and the wiring with a previously formed TFT 5 is 
performed by the film forming treatment in this process. 
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iB»iaeass4j«-r*LCD«g©jBJS*85C*T, s& 

[#tJ&] l±C0S*.tfWECVDCfc!># 
#«RS/ 'J 3 >JR 2 C Aftfc: U— tf ft©; Vl/X $:^*t b 

£>>&«BI!tllBS*ji$JAU 0!l;lfcf -©XflCiJ 
v^T, ^^J58UfcTFT5i:OS«*J5MW03lKJ;5 
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SWB#«I^MW*«fcIM*fc: i/— !T3fc©; ftM*f b 

s & &©£!»■ exit, 

Wrt 5 > 7 hi/ s?* * t ft fit x. feJMi?* * ^ y i/f 2t& 

mat ut* *fs«fls-r * xg ^ 

+f^©/'Vl/^©^W^rt(cBlilB^7 hl/^ 
* ft #10 UT^fig-T SXgt, 

ft^a*, 

[0 0 0 1] 
[0 0 0 2] 

[^3fc©ftffi] TFT («JRh7>^^) ftffl^feL 
CD (MST-f^T'b-f) ttftttCffh&ffilliR&tttt 

bt <tl&$<Dk\sX&.E£tlX^Z. CiDlCLCD 
SffiBu 0 8{c^-T<td t^^^Slg 1 altTFT 1 

(C^MLfcBi^Sfiil eft, iKTF Tib iiKS^ft^- 
LtllU c©<t-5t:iS^t)?nfcil^-\y hU 
ft#»E5>Jb 0, #l;lfcf— J2#$fcB>m 

®S©^^©iB^^-y KU*HR+»fflE3»J*ii"rv^ 

[0 0 0 3] *LTlB*J-=y bU*«JBJ88*iifcif^^ 

& 1 d ftttifii bTEJaj U HufBSBStflfiS 1 e iff AT 



a±«c > ^•y^r-^bsnfcBiftlHlBSBftftl-I C^-v 
7-1 lftiliiftasi 0©H«fcJ&oT*»EJ>J3ft.6fc# 
fc, §ICf-^l l©jH?*«lll3HflJl 0©#H*-a=. 

[0 0 0 4] COJ:5*LCDatR©tt*OSUt*JSC 

I Cf5» 7*1 1 ft#^;*»£ 1 aCBlDfl-tt, H 
CICfyril fc^SE««ilE*Si:©^ftfT-3fem« 
SI e©SAft?T -5«fc-5CbTV>.5. 
[0 0 0 5] 

[araaWftbASfc-rsRSH i:C3T-±S£©«fc-5>5: 

TFT-LCDii««ft> is*^-m^as* s ^<a 

©SMU V— *K1&IhI»» (V— * l*5-f->t) *>f>©E 
WMH^4 0 0*, 1 9 2 0*tM*©*ife 
£k £©fc&BIblBilSffil l&TFTttaHXS©&£ 

StftSU LCDOiftflMfrfbCDSH©— ofcr&oTVi 

[0 0 0 6] ^CT*I^I-©^7^»E±^J5g|IM.SftfT 

«i:IiI*ai:©BB«t»HI^S:ff-5cii:**«ll!rfl<JCjW*S 

Sfc**«ffiE*fc©«l*«fT3 ££#■***©■£* I 
C v 7 ft # v * mm ± t ftS 5 ft ft -5 «£- © «t a ft « fc> 

[0 0 0 7] CCT-Si^-^ b©TFT(COV>Ttt, 
*©H**ttlfti:UTa^-r4i:^-5«IIB±*6, 

gitsjfflSffajRSftfcv*©^ *«M*jBfcur*«K^ 

•;:3>ftffl^£>;ii:#-t-£5#, eHHgftSSCo^T 

mm* -f»f> y ft £ n 5 his ft »**- 5 

v -5 *B±* £ flbfHKfttf rMS TFTi»}*)pr>fet)# 
<fttm«ft5>'5:v>©TN IP*. I C^vrfclsl^OtttB 

**-r**©tfftttn«ft6ftv^©-e % *mi&mti>T 

ttt&Ki' yaviD (m o b i 1 i 

ty) ©*&v^is»5' , ;3>fcra^*c&i j 1 fc5T;fc 
[0008] -^r^isa^ u 3 > y -> u 3 » ft?# 

SfcttCtt0J*.fc«*EECVDfc:j;»> 6 0 0-CSStt±ic 

*5^aMRtt«kS6jSl)6*6 0 0*CS«T?*oT, 6 0 0°C 

*)©^S{clf^.f#5^7^a«H:ig{ffit&T-$)S C fcjtP 



(3) 



6-2 0 8 1 3 3 



SS/SLC-Dffl&tfitKfco-t bio- 
[0 0 0 9] Z<DZ.otzZ.hti>t>9£fmZ.&7' ; 7X-?C 

iB*0**<b^«Ki''J3>a (WT r a — S i : H 
JSIj ftJfcfltU &^T*C©a-S i : H®*£*f 

2 0 O'Cggh&i) £-5£;&nt&U cnCJlDa-S 
i : Hfflt**ISAfl3UT*iSA^y3>«*£j«U - 

ftTV>£. 

[0 0 10] COSaCJ;Jiaa-S i : Hfit©J15J«x 
SISOinJIMftflEiHtt^O-Cffiac J: « BK© A^K* 1 * 
g/#7*»«±Cf#£>ft, tffcCASifHIMa 
Ms W*>l>—yT-—)UtmmtlMZ (0S2.KKrFffltB 
623nsec) ftAJCS' U 3 >it**ll»b"C#ie«ft 

Stfci: LTtt*S*»*«#B#Sftfc^©T;Se*B:** 

[0 0 11] iiC^T-a-S i : HJR* U— tfJfcC J; D 
*ISJMb1-4*iStt, U— tf^CD^*f^fca-S i : H 

— yyt.*mM-rzt&fc?) s u— tf^a-s i : hi 

©Slffiic/Vl/*ttfc:flfliJLT, ^jtSAfls^ti^BttlslB 
*1!RttfcH**«©«HK:»oTWttfc»j*U 

[0012] bfr u&a* &£©#*»*©* 3 fcHM* 1 

fcS„ ip-fciai OBu u— tf^oyvi/XCi^l&i:^©^ 

atomic * it s m^m^mm. t. © n« * m -r ht? * 
•5> u--tf3teo9ftK«-*ttjHftria*iRic^b-rt±*&-T 

10 (a) C^t-J;dt:i'— tf?fco^;i/^PI± 
H5tt«BttHI±) 0«ft5S^#*v^»-&t:ii % 
JMH$«*::fe^T, a-S i : HIC4x. ^nfeU-if^ 
©HB9f:t*JU¥— #MV>SMJ-##ffi*- •5©T-#-iK^"> 'J 
3>S^ta-Si : H«* 4. I^ffS 

AS' U 3 >Ma -Si: H ©Slf^&^l&K (mob 
i 1 i t y) tt**0i*tt3 0~3 0 0 cm ! /V • 
s, 0. 3~ 1 cm ! /V • st-fe»3> Wa , >'J3> 
©«JM»*MfrflEtta-S i : Hi & * 2ffiCLt;*;S^ 
©T% KlftiagSaB*SlJ«-r**»«:*?©tf 

[0 0 13] stigio (b) Cwt «t5 fcU— tf*o 

iM&*#iww t tt&-3<. o (b) ©«t-5c» 

l«W«W*CTa-Si : HjBW**BAflSSftfc«iB 2 



©IflMha-S i : H©««i:#SaELT^4feto % U 

MI^'J3>Wa-S i : 1 4 

1 -ft€>©§Wa#g#5fc«^ 010 

(b) ©«#f»*£»a©iH*&fc*»iJ:5fc» b-if 
#©jH^tt©*B**^*fc»«*Js-fc-*-a£ t 

[0 0 14]*^lt d®J:-5«:»«©*i:t3ftsn 
fc*©T»*!K ^©Bftfct, B»iaB«S©ttte*HBT-r 

2 C t<DK^ L C D ££©«&&&£«{£-*- & Z fcCft 

So 

[0 0 15] 

[HWftWft"r4fc»©#a] »*H 1 ©»9itt, 
»tt©*R±fc:, ®ifS«Mrt£iEg£ft;fc;*'f -v^v^ 

In flMa3teSHM3-ffl*K±Cx !|:AK4MgttJft&j$jK-r 
sxst, a9IB^Aft^«WRK:*Ktci/— tfft©;^ 

^siHi*uT#iJAfi*a»f*«ft*iie«fljrixgfc, m 
^>^*?fc*«iitf9s:aa«-i-*fci&©E«»t^j«-r 

[0 0 16] flt$8 2©*6lHtiU 3fe»»tt©aS«±K:, 

tt©*fg±£, ^AK*«Wll*J««-rsxgfc, huI3 
#A Jt*#«*fc*R©*RC: 1/— tf *©/ «JHUt 

bT^AK*»f*«ft*isflMb"r«xsk, miau— tf 
3fe©/<;i/^©JSlW1Hl*rtCffiiB^7 M/S?^^ft^i!lb 

£ft&#f!l<*ft&$/7 hU^** 

I3^>7 h l/^X^©'J>«:< 4:* h-5>^^^Ji, u— if 

-rs 

[0017] 

MUSI «Atf*5^aHR©«ffi±ffC«£ECVD** 
V>tt75XTCVDCiD#«ti|s«H!t*JB«U M 
*ttlB**^«HC*W-*^AIf *»««l«c AttC U 
— 1f3tt©^;i/^*MWrS. ^ftCi!)l/-1f)tCDilt 
*nfc«*Ttt^AK*ilW*«4 l #eAYb-rs*«U-'!f 
#©HW:c*^¥-#*9-T ^AK^«M4:R 

t-Tixtf, BRW««©*tt:*«*a-t:A*C*ISAIb$ 
ft, C©fc»a»*teA*iWW©±fcJ5BR«Hlx 
^•>^*l»!)«UTK»liHM»© J l t *ff*?*«J«-rn 

liaSf^i4tg©|gl6[ilKgP* J » 6 ft « . 
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[0 0 18]- 

»iHofEJB«Ttt^-ria i (a) t^-ridt^aatt 

®SCTJ^H^7^»K 1 ±C«JE CVDCtO ftAR 
^*Itfe5#flS-> >; 3 >§24Mt5, C©x 

(SiH ( ) j&X-esJS^VjtfX (S i 2 H, ) iRSb 
jtfXfcUTfl3V\ M«SfifiK4 5 0 , C~5 2 0U 
ff^t&T o r rCDSJS^T-^SH^^K^JS^n 

[0 0 19] (b) Cm-f «fc-5£b— tf&HB 

lt«3fcJ:!>i^tt-ia*HK5 l>©*|«J©Vf-2»WlBJ& 
ttft*-T * V— tf HWKMMlS' U 3 >Bt 2 C*ft 
4«l^fclfc©-ffl;Ra^©-2fc:i&oT, Bf?*f$«£2 

Koiss.mwnmdimx.ti.9LX u*usi:& abates 

[0 0 2 0] U— If^fflMftffclO^TfciU mtf^S' 

ft-M?— (mti®*^»3©^*f^^;u^-) ©U- 
•tfft©; vi/X £#lx.fc£ l S <fc -5 t-rtili 

^'©H5CflIfa>'^'7— SBS«t 5 fc^;*^?— 

f6©^-?;ux £ l ; r>K* & s vi/* J?ilit<fc -5 £ b 

g23nsec) -^XeCl (;VW|25nsec) 

[0 0 2 1] *©M1 (c) &VI2 2 AtC^VTi-Sk: 
tflROV— tf*«lf«« 2 1 « (LISAS' "J 3 >«« 

5« C©iBi6lHlS&gB4(i, »acDTFT©y— 

kTF T© v— x«@*Bltrr3 £-5 v— :* 

fflBl&dlS&SB 4 2 tiPbteZo 
[0 0 2 2] C©5U£0iJT-fcfc> «%{c-?ijtc3£^y- bffl 

igib(iis§gP4 los'cioty- hm<D*>7 yx/vt.* 

#m&atl> «t-JiJfci£*V-^fflKttEIB«4 2© 

ft, SM* (ASH** 2 l) rtCh5>s>***£tr 
BIMslBflU (BIMUBSM 1 *&ttB«rtllBS$4 2) 
OT&jaSft, *ft««©IHItti!«i4 0©*©j«U B 
i&lim4#?££b&^<fc?C|gJ5K;*ftT^3. a* 5 
lfcfc&je©-?*- h;U7-f is-W-WXv-f >&£<D 

[0 0 2 3] JEfc^AJtS/ l> 3 >ffi 2 ©IfjRffltt 50rt 



74 yf>^ffe'5TFT (Thin Fi 
lmTransistor) 5&mm$H£ftl&TZ®.1z 
ItSSEtfiKE^JbTJfcfigSftSo *LTB«liaiS»4H± 
ft«»Wt:»l!i-r4fc»©iI«U £UTFT5i:f81&[e] 
S§35 4 i: «tt5KBC)K8SR-r« fc»©E*§l£fT 5 C i:#<& 
BTf*i*«, ^OEifclgfcjU 0Jx«TFT5££j5£-r 

=">A*»fe3ftiBIMi5 1 (01 (d) #18) « 

1 ttBtt@BSa5 4©*»«« : f©«a©»i«i:ra«fS:fl5 
J*bT*J:l^U B9&HE&SR 4 SIFT F T 5 <DW8k% ID 
^Ft^fig U^C ©a^BJ62B#t |5jBStCjfcj£ bT «fc 
<, fci^ttTFT 5Sy t Bi&[5]SSSB4^^bfc«K: 

[0 0 2 4] £fcBi&@K^4££^MS#:?i?^&tfT 
FTSIi/l/t-f^* y#38fci:«*©fWf * 

R 2 ©±tcigi&@8&g|S 4 MT F T 5 5 fcv^-a 

3>M2©TtCtegt-5S-&*)feS. -^bT*fe±ji£© 
MTfOBItrllESffi 4 bfe^C T F T 5 bT 

V>3#, TFT 5&$fcK£fi£bT*><fcV>U $>3V>B:B 
»@BSS4 4:TFT 5©-»ftra«H:4j»bTt>J:^. 
^OiatLTLCDSffil O^Sjg^fl, C©LCD 

LCD^*;i/#«JER;*;h.3C:i:J:fc3. 
[0 0 2 5] ±x&©*SE0!lTr«i> *«©ffl*lCi&-3T# 
Aft^ "J 3 2 CMKV- ^©^l^fcSaWbT 
*«©V— tf*JWW«*2 1 (Aftttfi) fcJ&fiSU' zti 
CJ:!>#6«*fe3MeAfbbTV>S*:«K *©U— tf* 
©J8*f«t*£2 1 ftfcfcl/— 1f^©^W^^;i/^— T- 

fcti/- ^©rs^^^u^— *ato*^§* 

JC-TS c i: C i (3 ^m© A««C-3^t t ■€©««« 
tt*&— CAtflc^fSiMtiSii*. c©fc»*©*«©± 
Co*!)'^|g«S/>J=i>JR©±fcjEai!Wia, ^-v^>^ 

oas bTBB2 bfcBi&iiissas 4 s*£-r^«ft;^?tt 

^m^i&ff&ttte^W-f 3 *>©£:£$, c©i!g*LC 
Dg«©SJtCfefc D ^fflK^> U ^ >Kt«ffl bfcBtt 
@HKB©^JSKi:Bib@8MRt&rf T F T ©j5S»a C <t 3 

ra»fc*Hfnjs«©T, LCDi6«©«ji**s»ca: 

[0 0 2 6] W±{Ci3V>T^AK-> U 3 >« 2 ©J5RK73 
ttfcov^Tttx WEECVDKllRfe-rr^XTCVDtJ: 

•3J5£MbT*)«fc< > ^©«^J3.« ; E>''>^>^i:7jc 

MiLtfSf&BAl 8 0"C~3 0 0*C, 
E77 0. 8 T o r rffl*ttf«Rt*c: 8. d 
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mmx.mx-&. ^-^--^B^^ts*^©^^ 

MBiK:ftom(Dm®*W3.Z> totems© «fc o C b 
[0 0 2 7] EP*> Iz-lf^tDtti^^^^^-S: a - S 

Ua-Si : HK^CzK^^^^^SttBbfe^a^t 

£&©*£&fKCs&£bT|B]iai©x|l£fT a c ii&mt 
bv>. 

[0 0 2 8] c©«fc-5&;£S;CJ:ftfc£> /Jn^v>oi^;i/^ 
— tc^fjS bfczksil** (,->^^;i/df=— izftifo bfcTklfS 

#®Pge<Jtc;&tB;*ft> a- Si : HMS^ft^-TSfe 

[0 0 2 9] ^{Cmjfa^ffiK'> D 3 >M 2 £ V— if 
S3*f b x ^mikih? h »C ffl v > -5 u —if 
&tf^©#8;{cg|bTl¥Srrs. ci©^Stt, M3RV 
m 4 Cgt J: o ££«JE£*U« Lfc«S»3a«tlll 6 £^ 

ffiO*4tfK«iLtt^HJ:5&i3a#ru— h 6 1 

gffti ^??±bfett^T-T-^7— it^^->^>3 >{ci 

iMB£i#:7'l/-h6 l±Ctt, $ft^6 2^l 

IBS« 2 0 ±©#JSK&' 'J 3 >K*> bfczk3t©#g 
£fi£«yS1--5;fc«)©f(S##f§t6 6#a9!e£ftT.fc 
•5, MC»g2 OSrK^-i' W?i::$f.SB (*«»HSO 
i:©KT-ifitHA-r-5fe»©'y-h>'^U7 r G (E4ftt0 

^r) tfisit^ft-cua. ^-brntuss^* w?6 

3 ©JecStCfcfc&ae© U-if^^SiST- # 3 <fc o K#Ufc£ 
^J5£53S#7*SJ©&6 7#fl2J5S;;*ftTV^. 



[0 0 3 0] SHBJISS*-* Wt6 3 ©T^WC^ttSS: 
J*7U- h 6 l±Cttx U— tf3tJR»a5 7 2ltfi«Dl/- 
tf3ttIR«»7ft*¥*fil«*ttX^F|qI, Y#[r«I!j£ 

■&ztzisb<D&mmm7 o&mm.ztix^z>. z.<D&mm 
I7 0it «*tf$»ru- h 6 i tx^fsifzafta^n 
fcu-;v7 l izfe-ox&Wj-tzx&m&i 2 3©X 
&»jg|57 2±K:Y*fpI{Ca9:M$nfclx-;U7 3£*&oT 

^i&-rsY^i&giJ7 4i:*e,«jss;$n, Y^»as7 4± 

[0 0 3 1] flagBU— !f 3fe«Mtffl 7 «U 0^ bfc^tfl*. 

-S^btfeS5ilfciS12 4 8 nm©U— tP3feSZ^ 
rpjCBP*,K£^-\'>>''?6 3CDjSfflC|qFW"CJHi*-r4fc» 
©*©T*feD, Siii7 0t:J:>)xm Y^[SUC^ 
■&bT«*.KiiiIBaS«2 0CDttXL919ft^5gEffi|<r-r«. 

taKi** tr_ a*^^ if — *«s bfc i — tr jfctt* 
u — if tr- a ©aMMMf £ Bfitt® tst b x 
^-o^ntififf-r-s^tPitMb-rtt^j&tttb, c 

© V— if i^T ffilBttA&aa&j&lE bfc ifi t> U— if 

[0 0 3 2] #tc±i£©igm£/BV>T?IMl«J''; 3>JK 

rGSMV^TH^ba:V^Wa*il(*CJ:D, huIBS«2 0 

KiraittTlKgb, ^©^— WWrGfcH&TJfcfelS 
il*^^#>7C<t!)Mf 6 5S^bT*S^+ 
>A6 3fl*mSE*2. 5xlO-'Torr©S 

L/-if3fc^ftfgP7SH^fi<]{C^l&$^ x*->?b- 

■tf «k ») est * n fc u — tf * * v -if %%m%> 7 

4. 

[0 0 3 3] U— !f JfcS^BRS/ >; 3 vacant*-** 
&toV^T{i, M^^V^ItfZ 3 ns e c©b-1f 

tow* -& i /vi/x^ihf b> K^xfemmm i o sigi& 

bT-e©M*fffi^ (01s B2tf©2 1) iP&m^HPH 
(Snfc«^tC|5]«{c:fiS|Kfb, cHtfi««7 0£ftJ 
®-T-5Ci:^<t !) U— tfJfeS««2 OCj^ggBfci&oT 

[0 0 3 4] ;;T-75XVC VDCt tl^^^S^i 
Ca-Si : HIJMbfeS^ C©a-S i : HI 
£ U — tf 3tt *JfSWf S fc 3b fc o TJHWai*^*— SlSPg 
fl5^&< bTV^< ci:*sM*bv>ci:SK^)!E^fc 
#, ■to*a<D*JjSiS«B"r*fc»t:ffo&SaM6*ft 

CCWR-Ctta-Si : HKS6f@©^ 
J*fc:a#JU *««l~6*lc*lt:w"rJ:-5Ci/— !f 
3te©JW»3i*^*- (HfiiRI) SSfigW^^;^ < bT* 
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